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FY 1968/FY 1989 RDT&E DESCRIPTIVE SUMMARY 



Prograa Eleoent: 
DoD Mission Area; 



336Q1F 



1. 



333 - Strategic Coiaauni cat Ions 
(3) RBT4E RESOURCES (PROJECT LISTING): ($ in thousands) 



Title: Milstar Satellite Communications Syetea (AF Terxalaala) 
Budget Activity: 3 - Strategic Progrsas 



FY 1986 


FY 1987 


PY 1988 


FT 1989 


to 


Estioated 


Actual 


Bstiaate 


Esfcieate 


Estimate 


Coapletion 


C08t 


117,234 


271,968 


229,229 


310,353 


Continuing 


N/A 


117,234 


271,968 


229,229 


310,353 


Continuing 


N/A 



Project 
ftuaber Title 

TOTAL FOR PROGRAM ELEMENT 

2487 Milat*r(AP Tarainala) 117,234 

2. (0) BRIEF DESCRIPTION OF ELEMENT AND MISSION NEED: This prograa develops and acquirea Air Force Satellite 
Cossaualcatione (AFS&TCCM) Ultra High Frequency teraloal aodifications, transponder teat aet upgradca, and gap filler 
AFSATCOM pay loads, required for transition to the Milstar satellite syatea. It also provides resources for 
developaaaat/ acquisition of Milstar Extremely High Frequency terminals for the Air Force. The Milstar aatellite 
system will provide a highly survlvable, Jaarresistaixt, vorldwide, secure coaaunications ays t ea to support the 
President and the military Cosaanders-in-Chief for coosaand and control of selected United States strategic and 
tactical forcaa ia ell levels of conflict* 

3. (0) COMPARISON WITH FT 1987 DESCRIPTIVE SUMMARY: ($ in thousands) 

fcDT&S 

Aircraft Procureaent 
Missile Procuressant 
Other Procureaent 

EXPLANATION: (U) 

(U) RDT6B: FT 1986 and FY 1987 reductions due to Congressional actions. FY 1988 - $62,043 decrease is sua of a 
$24,000 incraase to fund the development of aobile/transportable Low Voluae Teralnale, a Zero Balance Transfer (ZBT) 
of $-45,701 to accelerate aircraft terainal procurement for the E-4B (Prograa Element 32015F), a $3,880 reduction in 
Launch Control Center hard antenna development no longer required in near term, a $23,000 decrease to delay general 
Missile Weapon System tenainal design, a $-7,400 Z8T to Aircraft Procureaent appropriation to fund needed time 
synchronization units for AFSATC0M teralnale and $-6,062 in profit/inflation adjustments. 

(U) Aircraft Procureaent: FY 1988 - $2,900 increase ia the sum of a $7,400 ZBT froa RDT&E above to fund Hand 
■•Id Module and Tlae Distribution Subsysteas and a $4,500 decrease to balance budgets among high priority programs. 



124,254 


298,527 


291,272 


N/A 


Continuing 


N/A 











N/A 


Continuing 


N/A 


32,584 








N/A 


Continuing 


N/A 





55,370 





N/A 


Continuing 


N/A 



Other Procureaent: FY 1987 reductions due to Congressional action. 
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Progr&a Eleaaatt 33601? 

DoD Mlasica Area: 333 - Strategic Coaaunlcatioaa 

A, (0) OfgSSt Agfg ^gR lAYIOiJ FUHDS; (I la thousands? 



Titlot Kllflitr Sata lllte Comaunlcatlona Syatea (AF Terainala) 
Budget Activity: 3 - Strategic Prograas 



Aircraft Procuretsaat 

Funds 

Quantities 

Missile Psocurasaont 

Paade 

Quantities 

Other Procureoaat 

Puada 

Quantities (terBlaels) 

Military Construction 
Puade 



FY 1986 
Actual 



30,782 

1 



Additional Total 
FY 1987 FY 1988 FY 1989 to Sstiaated 
Estimate Batlaate Eatiaate Coaplation Cost 



2,900 21,673 
(420 tialxi* unite) 



725 



59,681 



1,943,300 1,967,873 
419 terminals 



Continuing 
1 



N/A 
N/A 



OCSpares for ground tlalng units )5 



5,300 



1,218,409 
296 



1,278,090 
301 



202,931 208,231 



5. (U> RELATED ACTIVITIES; Mleolle Procureaent funding in FY 1991 and following procures additional Ultra High 
Frequency" (UHF) transponders on classified boat spacecraft to aaiatain the current Air Force Satellite Coaaunlcatione 
(AFSATCOM) UHF capability. Procureaent and inatallation of transition upgrades to airborne AFSATC0M terainala to 
Allow UHF compatibility with the Milstar eyatea are funded within the eodificatlon line of each weapon systen Prograa 
Eleseat (PS). Approved transition uaero include the following PB'si PE 1111 3P, B-52 Squadrons; PE 11115F, FB-111 
Squadrons; P8 11126F, B»1B; PB 11213F, Hlnuteaan Squadrons; PE 11312F, Post Attack Coaaand and Control Syatee/World 
Wide Airborne Cosssaad Poet (EC-135); PE 27222F, KC-10A; PE 28019F, Tactical Cryptologic Activities (RC-135); and PE 
32015F, Rational Baergeacy Airborne Coaaand Poat/E-4B Class V Moda. PE 336G3F, Milstar Satellite Coaaunicafciona 
Syatea (Spaee and Hlcaioa Control), will develop and acquire the spacecraft and aission control segnenta for this 
highly eurvivabla, jaa-reslstant, worldwide coaaand and control coaaunicationa systea. 

6. (0) WORK PERFORMED BY: Selected terainal aodif icationa for transition of the AFSATC0M ayatea to Miletar are 
being developed and produced by Rockwell International, Santa Ana, CA, and Linkablt Corp, La Jolla, CA. Reaaining 
AFSATCOM taralnal aodifications and the Air force Milstar EHF terainala are being developed by the Raytheon r apa*iy, 
Sudbury, MA., Ceased with Rockwell Collins of Cedar Rapids, IA. and Bell Aeospace of Buffalo, NY. Federal Contract 
Research Canter support is provided by the MITRE Corporation, Bedford, MA, and Lincoln Laboratory, Lexington, MA. 

7. (U) PROJECTS LBSS THAN $10 MILLION IN FY 1988 AND/ OR FY 1989: blot Applicable. 
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Program Eleaentt 33601F Title t Mllstar Satellite Communications System (AF Terminals) 

DoD Mission Area 333 - Strategic Coaaunl cat ions Budget Activity; 3 - Strategic Programs 

8. (0) SINGLE PROJBCT OVER $10 MILLION IN FY 1988 AND/OR FY 1989; 

(0) Project; #2487, Mllstar Satellite Coisaunlcatlona Syatem (AF Terminals) 

A. (0) Project Description; The upgrade of Air Force Satellite Coaaunications (APSATCOM) to Mllstar involve? 
both ecsEsaed post and force element terminals and Is being executed in saultlple steps to aaintain strategic 
coon-activity during the transition. Cosaand post teralnals in EC-135 aircraft and at selected ground locations will 
be upgraded to the Mllstrfr Ultra High Frequency (UHF) sodulation compatibility In FY 1989-FY 1990 to allow immediate 
use of the ota-orbit Single Channel Transponders and early use of Mllstar satellites. In FY 1991 and following, these 
ass* terminals plus aobile command posts and satellite alaflioo control elements vill be upgraded to full Extremely 
High Frequency (EHF)/UHP capability. Nine EC-135C cosaand post aircraft are planned to receive early EHF/UHF 
Engineering Development Model allowing an early EHP injection capability (EHF uplink, UHF dcvnlink) into the first 
Mllotar satellites. The remaining cosaand posts (EC-135H/J/P, E-4B, E-6) vill receive full capability starting in FY 
1992. Force element terminals will receive the UHF Dual Hod eta Upgrade starting in FY 1987 and it is expected that at 
leaat 450 force eleoent aircraft (B-52, &-1B, EC135A/G, RC135, etc.) will have Mllstar UHF capability prior to launch 
of the first satellite. Finally, force eleoents will be upgraded to BHF by the aid 1990' e providing full jam and 
scintillation resistant commmlcations capability. 

S. (U) Pro&raa Accomplishments and F6tura Efforts; 

(1) (0) FT 1986 Accomplishments: Installation of AFSATC0M UHF terminal dual modem and receiver 
modifications for coapatlbility with Mllstar began. The Mllstar UHF cosaand post transition terminal modifications 
vera fabricated, assembled and extensive in-plant testing was initiated. Full Scale Development (FSD), Phase II of 
the EH? and EHF/UHF terminals continued. Fabrication of initial EHF terminal hardware was completed and integration 
bagan. The Critical Design Review for the B-1B EHF terminal was completed and fabrication of the engineering model 
was initiated. 

(2) (U) FT 1987 Program; Installation of Mllstar upgrades to command post and force element AFSATCOM 
teralnals will continue. Field Development Test and Evaluation of the UHF transition command poet terminal vill be 
completed. Long-lead will be procured for the transition terminal. Fabrication and integration of three qualifi- 
cation sodel EHF-EHF/UHF terminals will be completed and qualification and reliability teste will be performed. 
Setup will begin for in-plant developmental testing and evaluation of EHF terminals planned for December 1987 using 
the Fleet Satellite (FLTSAT) Communications Syatem EHF transponder package succeesfully placed into orbit on FLTSAT 7 
on 4 Daceaber 1986. The upgrade of AFSATCOM hoet vehicle transponder test equipment will begin. Additional high 
inclination APSATCOM transponders will be required in the mid-199Q's to maintain strategic connectivity if existing 
assets survive only to their predicted design life. The existing AFSATCOM transponder design must be upgraded io 

—place components no longer available. Upgrading the test equipment will allov design find test of a new UHF 
naponder for host satellites and provide en enhanced capability for testing transponders siresdy on orbit. 
'- *cnt* definition and archltec' ire for a Low Volume EHF Terminal (LVD vtll k*» ccnpl<?r«:d. The L'-'T d«»«>l9n ?r>%l 
300 pounds as compaic-d '<fith 300 pounds foe th* standard Mllwtnr FHF temlr,?;. The goal for ground 




503 



PE: 33601F 



* * 



<i 4 : i Sleaenti 33601F Title I Ml^t ar Satellite Communications Systca (A? Teralaal fl) 

DoD Hie* ion Area* 333 - Strategic Communications Budget Acti/ityj 3 - Strategic Prograas 

Ijcks Yoluas Toraiaals (LTT'o) la 200 pcunde with a very United capability 50 pound terminal possible. These 
alnlaturlsad terainals will aeet requireaente for National Command Authority, advanced aircraft, spec al forces, and 
classified aurvivable cc^suni cat ions. 

(3) <0) FT 1988 Planned Program and Basle for FT 1988 RJDT&E Request: Funding of development of the 
upgraded Air Force Satellite Communications (AFSATCOM) transponder by the host prograa office will begin. Major 
technology insertion development for the LVT will begin. The installation of force element and comsand post Ultra 
High Frequency (UHF) radio upgrades to permit fast frequency hopping will begin. The installation of UHF upgrades in 
force eleaant aircraft and ground terminals as well as production of UHF transition terminals for coasaand posts will 
continue. Prototype standard terminals will be tested against EHF transponders aboard Navy Fleet Satellites to 
support a Low Kate Initial Production (LRIP) decision. Most RDT&E funds will be applied to the fabrication and 
deployment of Engineering Development Model (RDM) terainals for EC-135C aircraft and selected ground sites. These 
EJW terminals will provide an early capability for very jam resistant cross band operation (Extremely High Frequency 
(EHF) uplink and UHF downlink) with force element terminals. Additional RDT&B will be applied to fabrication and 
assembly of conforaal antennas for Presidential requireaente as well as aircraft and missile systems currently in 
the design phase. An in-depth evaluation of over 3000 Work Breakdown Structure elements waa made using costing 
analogies, parametric aodels, contractor estiaates, catalog prices, cost eatioating relationships and engineering 
assessments. An Independent Cost Assessment for' the core standard terminal program was performed and the results 
presented to the Office of the Secretary of Defense Cost Analysis Improvement Group on 1 February 1985. A firm price 
free the Phase II Full Scale Development (FSD) contractor has been included in the current cost estiaate. The cost 
estiaates for the LVT end AFSATCOM transponder development prograas are currently Category III, Budgetary. The cost 
estiaate for the core standard terminal program is Category I, Comprehensive. 

(4) (U) FT 1989 Planned Prograa and BaBls for FY 1939 RDT&E Request; Funding of AFSATCOM transponder 
development will continue. Detailed design of the LVT will begin. Development of special antennas for advanced 
aircraft and non-standard ground applications will continue. The installation of force element and command post UHF 
upgrades will continue. The Initial Operating Capability for the iaproved AFSATCOM UHF Single Channel Transponder 
Injection System will be reached. F». iaw * ion and installation of EDM E* k : .F terminals will continue. LRIP of EHF 
terainals will begin for planned installation beginning in FY 1991. The cost estiaates for the LVT and AFSATCOM 
transponder development prograas are currently Category III, Budgetary. The cost estiaate for the standard EHF and 
EHF/ UHF terminal development prograa is Category I, Comprehensive. 

(5) (U) Prograa to Coapletlon; This Is a continuing prograa. Successful testing of LRIP sets against the 
first on-orbit Hilstar satellite will initiate full production, which vill continue at least through the aid-nineties. 
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kuu$«». Activity: 3. Strategic Progress 



Program Elessent: 336Q1F» Milatar Satellite Cogaunications System 
_____ (Air Force Teralnala) 

Teet aiad gvalaatlon Data 

1. (8) Peralopoeat Teat and Evaluation (DT&K) ; 

(D) Teat Schedule 

(0) Air Force Satellite Coaauni cat ions System (APSATCOH) Upgrade Testing FT86/87 

(0) In-pl«nt DT&Et PT86/88 

- Brassboard /Prototype Testing FY86/87 

- Co Orbit Fleet Satellite (PLTSAT) Transponder Teate FY88 

- Reliabllity/Groirth Teats FYB9 

Field DME/Initial Operational Teat & Evaluation (I0T&E) \ "\ 

(U) AFSATCOM Teralnal Dual Modem/ ARC-1 71 Upgrade - To prevent lose of coasunications during transition between 
the existing AFSATCOM Ultra High Frequency (UHF; communications ayatea and the new Milstar Extremely High Frequency 
(EH?) system, existing AFSATCOM teralnala are being upgraded to be compatible with the limited UHF capability on the 
Klletar satellite and jam reaietant ©odes on Single Channel Transponders now present on a variety of host 
spacecraft. The aodifications involve replacement of several circuit boards in existing AFSATCOM aodulator- 
deaodulator (HOD©!) units and minor ARC -171 radio modifications. Downward compatibility to AFSATCOM is maintained. 
Mo«t developmental testing of the Dual Modem and ARC -171 radio modifications has been completed and there are no 
Bignlf leant discrepancies. 

(U3 Mil a tar Teraittale - The Air Force awarded a contract for the second phase (poet Critical Deaigu Review) of 
teralnal Full Scale Development to the Raytheon Company* Sudbury, Massachusetts in May 1985. Major subcontractors 
Include the Rockwell Interactional, Advanced Communication & Counteraeasurea Division of Santa Anna t California and 
Bell Aerospace Textron of Buffalo, Hew York. The Air Force Milatar Terminal Program Office at Electronic Systeas 
Division has foraed a Teralnal Teet Planning Working Group to coordinate test issues. Detailed teet plans arrived to 
support the February 1985 Critical Design Review. In-plant d*veiop»ental testing will be accoapllshed with the 
Milstar Design Verification Model and satellite test sets. Field level developmental testing will begin first with 
the launch of the FLTSAT Extreaely High Frequency packages and later with the Miletar satellites. Development 
testing will transition to initial operational testing after checkout of the engineering development aodei 
terainala. 

2. (U) Operational Test and Evaluation (OT&E); (See also Program Element 33603F Milstar Satellite Coaaunications 
Progrss.) 



a 




Budget Activity: 3, Strategic Prograas 



Prograa Bleaonti 336Q1F, Milstar Satellite Cosauaications System 
(Air Force Terminals) 

(U) The Milster Air Force Terainal Initial Operational Test and Evaluation (I0T&E), being aanaged by the Air 
Force Operational Test and Evaluation Center (AFOTEC), will consist of an operational aaaeatment to support a Lev 
Bate Initial Production (LRIP). Additional IOT&E will be included in the Hilstar multiservice IOT&E (prograa eleoent 
33603f). 

(U) The LRIP assessaent will be based on in-plant Deveiopaent Test & Evaluation (DT6E) testing, reviev of DT&E 
teat results, and so&e Halted Operational Test & Evaluation (OT&E) analysis. The assessaent will estimate the 
Milstar terainal operational effectiveness and suitability as test assets becooe available (such as engineering 
development aodels, Fleet Satellite Coaaunicatione (FXTSATCOM) Extreaely High Frequency Package, and Developaental 
Verification Models). Preliainary interoperability with Navy and Aray terainal* will also be evaluated. In addition 
to eoaciderable ground testing* a total of 800 hours of DT&B/IOT&E flight testing has been projected In EC-135 and 
B-32 aircraft. This assessment will conclude la 1990. 

ttader the aultiservlce I OT&E, Milstar will be evaluated during siaulated and actual operation with Milatar 
satellites in realistic test scenarios. The aultiservlce I0T&E test teaa will fora in late'_ _ to initiate training 
and prograa familiarisation. Testing will be conducted with at least two satellites to evaluate" cross-link 
coaaactivity. 

(0) A Halted I0T6B(1) prograa was conducted during the year prior to the February 1985 Critical Design Reviews 
(&&) for ta« Milstar AF Terainal. In the Novaaber 1985 final report, AFOTEC listed five concerns which have since 
ba«m rasolvtxS; 

(1) (U) Software Security - AFOTEC reported that better software security proceduree »ust be exercised by 
the contractors during software deveiopaent and testing. The terainal program office, working with the Coaputer 
Resources Working Group, strengthened security procedures. Under the new prograa; terainal software is developed in 
a vaulted area, special separate software security aonttor code is being developed in a separate area, extensive 
software reviews have been instituted, access to the software is strictly controlled, and the contractor has been 
trained and is fully supportive of software security procedures. 

(2) (U) Logistics Support Analysis (ISA) - AFOTEC participants in the source selection determined that 
LSA was not being accomplished correctly. The prograa office has updated and verified the LSA "A" sheet to reflect 
©ore accurate estlaatea. The update is on revision "G" and ie In an iterative update cycle. 

(3) (U) Integrated Diagnostics - AFOTEC review of the logistics documents and attendance at Prograa 
Design Reviews, led to the finding that the original oaintensnee concept did not include the use of integrated 
diagnostics. This problea has been resolved and there is now a fully integrated approach with extensive 
"•'.lt-In-Test at the terainal level as well as Modular Automated Test Equipment (MATE) at the Intermediate awi Da~ct. 

ennce levels. Coapatible software design within the terminal and MATE system will reduce non-repr'.'ivi'e^ule 
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Budget Activity t 3, Strategic Prograa* 

Prograa Element: 336Q1F, Mllatar Satellite Coaauni.catl.oo8 Syatea 

(Air Force Terminals) 



(5) (U) Threat - AJPOTEC reported that the threat to Mllstar was not baselined Into Mllatar systeo 
specifications aad that threat documentation did not address the total threat. A new, aore detailed Mllstar Syetea 
Threat Aaetosioant Raport (STAR) la In process and currently in Defense Intelligence Agency coordination. The new" 
assessment! 'addresses the total syatea and will persit the specifications to be properly updated, if required. 



*v 



3, Systaa Characteristics: 

Chayactarlstlc 

1BF Max Data Rate (kilo-bit a /sec) 
Bit Error Rate (EHF fully processed) 
Bit Error Rate (EHF partially processed) 
Bit Error Rate (Ultra High Frequency) 

Aatl-Jaa Protection, degradation in 
doci-balls of Saargv-Per-Bit/Noise-Energy 
for specialised jaaasiog (pulse, chirp, 
partial band tone, partial band noise.) 
at 10"^ decoded bit-error rate. 



Objectlve/Threahold 



2.4 



Deaonst rated 

To be deaonstrated 
To be deaonst rated 
To be demonstrated 
To be deaonstrated 

To be deaonstrated 



Tsralnal Mission Availability 
(12 hour aission) 



.96 
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To be deaonstrated 



Budget Activity* 

Prograa EleeentJ 



3, Strategic Prograna 



33601F, Milatar Satellite Coeaunlcatlons Syatea 

(Air Force Tenalnala) 



T 



4. (0) Currant Test and Evaluation (T&E): 



Event 

Dual Modes Upgrade Qual Part I 

Kllstsr Terainal-Payload Breadboard 

A&C-171H Physical Configuration Audita 

Mileter Terminal Prototype Teet 

Dual Modes Upgrade Qual Part II 

Duel Kodes Physical Configuration Audit 

Inlt&l plane for LRIP Test Approach 

Finalise LRIP Teet Plan 

Activate LRIP Assessment Teaa 



T&E Activity (Past 12 Montha) 



Planned Activity 
Dec 85 
Jan 86 
Peb 86 
Oct 86 
Jac 87 
Peb 87 
Oct 86 
Jan 86 
Mar 86 



Actual/ Predicted Date Reaarka 



Apr 86 
Jan 86 
May 86/Sep 86 
Nov 87 
Apr 86 
Apr 86 
Feb 87 
Mar 87 
Mar 87 



Event 



Updated Test & Evaluation Master Plan 
Dual Modes Field Coerpetlbllity Test 
Hiletex UH7 to Pay load Teet (Ground) 
Kiiater UHF to On-Orbit AFSATCOM 
Mllste? EHF to Ground FEP Unit 
KHF/OHF Syetes Coopatibility 
Blister EHF to PLTSAT EH? Package 
Test Prograa Outline Revision 



T&E Activity (Next 12 Months) 
Pl&aped Date 
Feb 87 
Peb 87 
Feb 87 
Jun 87 
Jun 87 
Nov 87 
Dec 87 
Feb 88 



Delayed by alana & synthesizer probleas 
Against Spacecraft Breadboard on ground 
Synthesiser Card/Control Monitor coaplete 
Restructured to be against develop eodel 
Coabined with Part I testa 

In Test & Evaluation Master Plan 

Adjusted to reduce aanpover requirenenta 



Remarks 

Verify channel 1,5 in field 
Wavefora coepatibility test 
AFSAT and Single Channel Transponder 
At Lincoln Laboratory 
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progr&fi Eleaenti 33601F Title: Mllatar Satellite Coaaunicatlona Syateg (AT Tcrainala) 

DoD Mission Area: 333 - Strategic Congaunlcatione Budget Activity: 3 - Strategic Programs 

C. (U) Major Milestones : 

Milestones Dates 

Mllatar Tereinal Full Scale Developeent (PSD) Start Septeober 1983 

Extreaaly High Frequency (EHF) Prelislnary Design Review June 1984 

SEP Terminal Critical Design Reviev February 1985 

Phase II PSD Contract Award May 1985 

Start of KHF Tarolnal Qualification Model Integration August 1986 

Ultra High Frequency Transition Contract July 1987 

Kilstar Low Rate Initial Production Start FY 1989 

(0) COOPERATIVE AGREEMENTS* Not Applicable. 



(1) 


(0) 


(2) 


(U) 


(3) 


(0) 


<4) 


(U) 


(3) 


(0) 


(6) 


(U) 


(7) 


(U) 
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